Supplementary methods

Animals
) has been reported previously [1] [2] [3] . Briefly, Cyp51 
Sample collection
To evaluate the phenotype of the H Cyp51-/-mice, clinical picture was monitored and recorded on a daily basis. Mice were euthanized by cervical dislocation between 7:30 and 13:30 at the specified ages -at birth (day 0), weaning (3 weeks), puberty (6 weeks) and following sexual maturity (9 and 19 weeks), as recommended by the Working document on genetically altered animals. At autopsy blood was taken by a heart puncture and internal organs (liver, kidney, spleen, heart, gonads) were weighed and macroscopically examined. Plasma was collected into heparin coated Vacuette MiniCollect® 1 ml Plasma Tubes (Greiner Bio-one, Frickenhausen, Germany) and organs were snap-frozen in liquid nitrogen. Left lateral liver lobes were fixed in formalin and embedded in paraffin for further histological analyses.
In case of runt-H
Cyp51-/-mice, humane end points were set at which they were euthanized and their organs were taken for further analyses, as described above.
Hepatocytes from 12-13 week old male H For SR staining, samples were deparaffinized by incubating at 70 °C for 10 min and sequential washing in Xylene (2x), 100% ethanol, 95% ethanol, 70% ethanol and water (2x). Glass slides were incubated with SR solution for 1 h and briefly destained in diluted acetic acid (10 mL concentrated acetic acid in 22 mL water). Afterwards, samples were dehydrated sequential washing in 70 % ethanol, 95 % ethanol, 100 % ethanol and Xylene (2x) and fixed with Roti Histokitt II (Carl Roth GmbH + Co. KG, Germany). Stained samples were qualitatively evaluated for the degree of fibrosis (score of 0 to 3, with 0 being absent and 3 being very strong with bridging).
Immunohistochemistry
Paraffin embedded liver was sectioned to 4 μm on glass slides. Samples were deparaffinised and rehydrated, followed by heat-induced epitope retrieval in 0.01 M citrate buffer (pH = 6) for 20 min in a 900 W microwave oven. After cooling, samples were incubated in 3% H2O2 in TBS at room temperature (RT) for 10 min to block endogenous peroxidases and in 5% goat serum (G9023, Sigma-Aldrich, St. Louis, MO, USA) for 1h at RT to prevent unspecific antibody binding. To stain cholangiocytes, we used primary rabbit anti-cytokeratin 19 antibodies (LS Bioscience LS-B5801; dilution 1:500) in 1 % goat serum in 0.1% TBST and incubated overnight at 4°C. For detection, we used the DAKO EnVision Detection System (K5007, Agilent Technologies DAKO, Glostrup, Denmark) according to the manufacturer's instructions.
RNA isolation and cDNA synthesis
Total RNA from Cyp51 (Supplementary Table 8 ). One-way ANOVA was used for analysing data with only one relevant factor. Two-way ANOVA was used to evaluate the effects of multiple factors. Holm-Sidak correction for multiple comparisons was used and a p value threshold of 0.05 was used as a measurement of significance.
Gene expression analysis by qPCR
Protein isolation and Western blot analysis
Total proteins were isolated using lysis buffer (20 
Total sterol extraction and GC/MS analysis
Sterols extraction from frozen liver and coupled gas chromatography/mass spectrometry (GC/MS) analysis were conducted as previously described 7, 8 . A minimum of 3 samples per group were analysed. Sterol amounts are expressed as ng of compound per mg of wet liver tissue. One-way ANOVA was used to analysing the impact of one factor (e.g. genotype) and two-way ANOVA for multiple factors (e.g. age and genotype). Holm-Sidak correction for multiple comparisons was used and a p-value threshold of 0.05 was used as a measurement of significance. Quality check and gene expression analysis were done using R and Bioconductor packages. Quality control and RMA-based normalization of gene expression data were performed using xps package 9 . Raw (CEL) as well as normalized data were deposited to GEO under accession number GSE78892. Package limma 10 was used to infer differential expression of genes and enrichment of gene sets using three predictor variables (age, sex and genotype) and their interactions (age x genotype, age x sex, sex x genotype). Gene sets were constructed using KEGG pathways 11 and TRANSFAC database 12 . Sets containing over 5 elements were tested for enrichment using the PGSEA package 13 . In the case of transcription factor enrichment, factors were merged based on their ID irrespective of their binding sites.
Microarray-based gene expression profiling
For RORC and RORA, target genes were updated based on the literature [14] [15] [16] (RORalpha -original gene set based on TRANSFAC; Rora -updated gene set).
False discovery rate (FDR) was used to account for multiple hypothesis testing.
Significance level α = 0.05 was used to control the rate of Type I error for the differential gene expression as well as for the pathway enrichment. The network diagram ( Supplementary Fig. 3 ) was created using Cytoscape program 17 and ClueGo plugin 18 . Analysis of KEGG pathways with kappa score set to 0.2. Gene set enrichment on the proposed RORC target genes was conducted using the FIDEA tool 19 . The Interactome tool 20, 21 was used on selected up-or downregulated 
RNA-Seq Analysis
RNA-seq alignments were performed using STAR (v2.4.2a modified) 22 . Alignments were filtered to remove those having a quality score less than 30; subsequently reads mapping to exons were counted using featureCounts (v1.4.6) 23 and summarized by gene. TDF views (IGV v2.3.32) 24 were generated from the quality filtered alignments. The UCSC genes annotation (May 23, 2014) 25 , and primary assembly (Dec. 2011 GRCm38/mm10) 26 , for mm10 were obtained from iGenomes (https://support.illumina.com/sequencing/sequencing_software/igenome.html), and were used respectively as annotation and reference genome. Where parameters are not explicitly stated below, defaults of the specified software versions were applied. 
